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Description 

The present invention relates to a plastisol composition most suitable for applications for bonding or 
coating, and an undercoating material composed of such a plastisol useful as a sealer or undercoating ma- 
5 terial for automobile industries and various other industries. The present invention also relates to a novel 
blocked polyisocyanurate which is curable at a low temperature, more particularly, to a novel blocked 
polyisocyanurate useful as a coating material, an adhesive or a cross-linking agent therefor, or as a modifier ^ 
or cross-linking agent for polymers having active hydrogen atoms. 

A coating (top coating) is applied to automobiles and various industrial products. Prior to the application S 

10 of this coating, it is common to apply a pre-treatment coating commonly called an undercoating for the pur- 
pose of sealing, protection of the substrate or facilitating the surface finish. Such an undercoating is essential 
particularly to an automobile body to which a cation-type electrodeposition precoating is applied. A polyvinyl 
chloride plastisol composition as an undercoating material for such an undercoating is not yet widely used 
because its adhesion is not adequate. 

15 As a method for improving the adhesion of the plastisol, it is known to Incorporate an organic 
polyisocyanate compound to the plastisol. For instance, it is disclosed to add to the plastisol an isocyanate 
polymer obtained by trimerizing toiylene diisocyanate (TDI) in UK Patent No. 1,455,701 or an isocyanate 
polymer of isocyanate-isocyanurate obtained by partially trimerizing a two component mixture comprising 
TDI and diphenyl methane diisocyanate (MDI). These Isocyanate polymers have free isocyanate groups 

20 (NCO) at their terminals, and they are extremely reactive and thus inferior in the storage stability of the plas- 
tisol, in the operation efficiency such as non-uniformity in the application of the plastisol to the substrate or 
formation of air bubbles, and in the quality stability. 

Namely, when a plastisol Is prepared by mixing an isocyanate polymer having terminal NCO groups in 
an inert solvent e.g. a plasticizer, there have been problems such as (1) a substantial decrease in the adhe- 

25 sion strength, (2) gradual viscosity increase or solidification as time passes and (3) formation of air bubbles, 
by the influence of a small amount of moisture or a metal catalyst remaining In the plasticizer. 

Therefore, with respect to the metal component, it has been required to limit the amount to the minimum, 
and there has been a problem that if the amount is too smail, the formed sheet undergoes substantial col- 
oring. Therefore, the application has been limited to a very restricted blend system, and there have been 

30 various drawbacks such that the processing and operation process are restricted. 

In recent years, there have been proposed a method wherein an active amino group-containing mono- 
or poly-amide compound Is added, as an agent for promoting the dissociation of a blocked polymer 
(hereinafter referred to simply as a "block dissociation-promoting agent") to a plastisol of a urethane polymer 
containing an oxime as a blocking agent (Japanese Examined Patent Publication No. 52901/1984) ; a 

35 method wherein a compound selected from the group consisting of nitrogen-containing polyols, ami no-al- 
cohols and fatty acid alkanol amides, is added, as a block dissociation-promoting agent, to a urethane prep- 
olymer containing an oxime or lactam as a blocking agent (Japanese Unexamined Patent Publication No. 
78279/1984) ; a method wherein a mono- or poly-carboxylie acid is further added to the above-mentioned 
composition of Japanese Examined Patent Publication No. 52901/1984 and Japanese Unexamined Patent 

40 Publication No. 120651/1 984 ; and a method wherein an alkylene oxide-added polyol is added to a lactam- 
blocked polyisocyanate, an active amino group-containing polyamide and a low molecular weight amine 
(Japanese Unexamined Patent Publication No. 131669/1984). 

However, in the above references, (a) the method wherein an active amino group-containing mono- or 
poly-amlde is used as a block dissociation-promoting agent, has drawbacks such that dehydrochlorination 

48 from the polyvinyl chloride is promoted, and the product tends to undergo a color change by heat and is 
inferior in the color fastness to light and in the water resistance ; (b) the polyisocyanate contains urethane 
linkages of a polyol and an aliphatic or aromatic isocyanate, whereby there is a problem of the formation 
of air bubbles during the processing, and the product is not satisfactory as to the water resistance and 
weather resistance for a long run ; and (c) the blocking agent is an oxime or a lactam, whereby the com- 

50 patibility with the resin component after dissociation or with a plasticizer is inferior, thus leading to blooming 
or bleeding, and when contacted with an acid, the oxime undergoes hydrolysis, and the lactam forms a crys- 
talline salt, such being problematic. Thus, they are likely to impair the stability, such as the heat resistance y, 
or the water resistance, of the shaped product. e * 
Urethane resins are usually prepared by a reaction between a component having an isocyanate group 

55 and a component having an active hydrogen group. In the fields of coatings and adhesives, a so-called two- 
part liquid system is employed wherein a curing agent having an isocyanate group and a resin having hyd- 
roxy! groups are mixed, coated and cured to form a coating fUm. 

In this system, the reaction starts immediately upon mixing the two liquids, and therefore the usable 
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life is relatively short and there exists a so-called pot time. On the other hand, blocked polyurethane are 
known wherein isocyanate groups are reacted with and protected by a blocking agent Unless heated, they 
do not undergo a reaction even when they are mixed with a hydroxy! group-containing resin, and they are 
thus stable. Phenols, oximes, alcohols or lactams are commonly known as such blocking agents. However, 
none of them is fully satisfactory with respect to the curability at a low temperature, the odor of the blocking 
agent and properties of the cured resin (such as heat resistance, solvent resistance, adhesive strength, 
etc.). 

The present inventors have conducted extensive researches to overcome the conventional difficulties 
and to develop a plastisol composition which can be used in combination with various additives, which is 
free from the deterioration of the properties even in a high temperature, high humidity atmosphere, which 
does not undergo a color change or the formation of air bubbles, which can be processed in a stabilized 
state, and yet which is capable of providing a high adhesive strength. As a result, it has been found possible 
to achieve the above object by adding a certain specific blocked diisocyanate polymer to the plastisol, as 
an adhesion-imparting agent The present invention has been accomplished on the basis of this discovery. 

Namely, it is an object of the present invention to provide a plastisol composition which is capable of 
being processed under various conditions such as high temperature and high humidity conditions without 
a color change, formation of air bubbles or a deterioration of the adhesive strength. 

Another object of the present invention is to provide an underrating material composed essentially of 
such a plastisol composition containing an adhesion-imparting agent having good storage stability and 
being capable of firmly bonding to a electro-deposited metal in a short period of time within a wide tempera- 
ture range from a relatively low temperature to a high temperature. 

It is a further object of the present invention to provide a blocked polyisocyanurate which is stable and 
curable at a low temperature In a short period of time and which has good heat resistance. 

The present invention provides a plastisol composition comprising a vinyl chloride polymer, a plasticizer 
and an adhesion-imparting agent characterized in that the adhesion-Imparting agent is a diisocyanate 
polymer blocked with an oxybenzoic acid ester or with an alkylphenol and having an average molecular 
weight within a range of from 1,000 to 10,000, and has an effective isocyanote content of from 0.03 to 1% 
by weight 

Further, the present invention provides an undercoating materia! composed of a plastisol composition 
comprising a vinyl chloride polymer and a plasticizeras main components, wherein the plastisol composition 
contains a diisocyanate polymer blocked with an oxybenzoic acid ester or with an alkylphenol, as an adhe- 
sion-imparting agent 

The present invention also provides a blocked polyisocyanurate having the formula : 
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wherein each of X, Y and Z which may be the same or different is a residue of a diisocyanate compound 
devoid of the isocyanate groups, each of R 1 , R 2 and R? which may be the same or different, is a group selec- 
ted from the group consisting of C1-C20 alkyl. alkoxyalkyl, aryl, alkaryl and aralkyl, and n Is an integer of 
from 1 to 10. 

Now, the present invention will be described in detail with reference to the preferred embodiments. 

The vinyl chloride polymer as the main component of the plastisol composition of the present invention, 
is a paste resin having an average particle size of at most 5 um, preferably from 0.05 to 3 um, prepared by 
the emulsion polymerization of vinyl chloride or a mixture of vinyl chloride with a comonomer copolymeriz- 
able therewith, in the presence of an emulsrfier and an aqueous polymerization initiator, or a paste resin or 
a resin to be blended with a paste resin prepared by microsuspension polymerization which comprises 
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mechanically finely dispersing a part or entire amount of vinyl chloride or a mixture of vinyl chloride with a 
comonomer copolymerizabie therewith, in the presence of a dispersant and an oil-soluble polymerization 
Initiator, followed by polymerization. Further, a vinyl chloride resin or a vinyl chloride copolymer resin having 
a large particle size produced by a usual suspension polymerization may be incorporated in an amount not 
to adversely affect the viscosity, fluidity, processabflity, etc. of the plastisol or organosol. As the comonomer 
copolymerizabie with vinyl chloride, there may be mentioned a vinyl ester such as vinyl acetate, vinyl pro- 
pionate or vinyl laurate ; an acryiate such as methyl acrylate, ethyl acrylate or butyl acrylate ; a methacrylate 
such as methyl methacrylate or ethyl methacrylate ; a maleate such as dibutyl maleate or diethyl maleate; 
a fumarate such as dibutyl fumarate or diethyl fumarate ; a vinyl ether such as vinyl methyl ether, vinyl butyl 
ether or vinyl octyi ether ; a nrtrile such as acrylonitrile or methacryionitrile ; an a-olefin such as ethylene, 
propylene or styrene ; a vinylldene halide or vinyl halide other than vinyl chloride, such as vinyl idene chloride 
or vinyl bromide ; and N-methyioJ acrylamide. At least one of these comonomers may be employed in an 
amount of not more than 30% by weight, preferably not more than 20% by weight 

For the polymerization of a vinyl chloride polymer, it is common to use an emulsifier containing an alkali 
metal salt. However, in view of the adhesive properties of the composition of the present invention, it is desi- 
rable in the present invention to select an emulsifier so that the alkali metal content in the vinyl chloride 
polymer will be not higher than 900 ppm. As an emulsifier which brings about such a low alkali metal content 
in the vinyl chloride polymer, an ammonium salt or an alkali metal salt of an fatty acid having an atkyi group 
with from 8 to 18 carbon atoms may be mentioned as an example. However, the emulsifier Is not restricted 
to such a specific example. 

There is no particular restriction as to the plasticizer to be used as a component of the plastisol compo- 
sition of the present invention, and any plasticizer may be employed so long as it is suitable for use for a 
vinyl chloride polymer. For instance, there may be mentioned a phthalate plasticizer such as di-n-butyl 
phthalate, di-n-octyl phthalate, di-2-ethylhexyt phthalate (DOP), diisooctyt phthalate, octyldecyl phthalate, 
diisodecyi phthalate, butyibenzyl phthalate, di-2-ethyihexyl Isophthalate or a mixed alkyl phthalate ; a fatty 
acid ester plasticizer such as di-2-ethylhexyl adipate (DOA), di-n-decy( adipate, diisodecyi adipate, di-2- 
ethyihexyl azelate, dibutyl sebacate or di-2-ethyihexyi sebacate ; a phosphate plasticizer such as tributyl 
phosphate, tri-2-ethyihexyl phosphate, 2-ethyIhexyIdlphenyl phosphate or tricresyl phosphate ; and an 
epoxy plasticizer such as epoxidized soybean oil or epoxidized tall oil fatty acid-2-ethylhexy!. These plas- 
ticizers may be used alone or in combination as a mixture of two or more different kinds. The amount of the 
plasticizer to be used Is properly selected depending upon the desired solid content or the fluidity of the 
paste sol, and is usually within a range of from 30 to 600 parts by weight, preferably from 50 to 200 parts 
by weight, relative to 100 parts by weight of the vinyl chloride resin. 

Further, a part of the plasticizer may be substituted by a diluent such as hexanol isobutyrate or dodecyl- 
benzene or by an organic solvent capable of permitting the vinyl chloride resin to swell such as toluene or 
xylene, to form an organosol. The amount of the diluent or the organic solvent is properly determined 
depending upon the particular use. 

The plastisol composition of the present invention contains a diisocyanate polymer blocked with an 
oxy benzoic acid ester or an alkyl phenol as its one component The blocked diisocyanate polymer preferably 
has an average molecular weight within a range of from 1 ,000 to 1 0,000. If the average molecular weight 
of the blocked polymer is less than 1,000, no adequate adhesion is obtainable, and the adhesive strength 
will be inadequate. On the other hand, if the average molecular weight is greater than 1 0,000, the viscosity 
of the sol composition tends to be extremely high. As the diisocyanate (monomer) constituting the Isocyan- 
ate polymer, there may be mentioned an fatty acid diisocyanate such as hexamethylene diisocyanate or 
lysine diisocyanate ; an alicyclic diisocyanate such as hydrogenated diphenylmethane diisocyanate, iso- 
phorone diisocyanate or hydrogenated tolylene diisocyanate ; and an aromatic diisocyanate such as 
tolylene diisocyanate, diphenylmethane diisocyanate, naphthylene diisocyanate or xylene diisocyanate. 
Among them, the aromatic diisocyanate, particularly tolylene diisocyanate or diphenylmethane diisocyanate 
is especially preferred. Then, the diisocyanate polymer can be obtained by the polymerization in accordance 
with a conventional method in an inert solvent such as ethyl acetate, methyl acetate, butyl acetate, methyl 
ethyl ketone or dioxane, or in a plasticizer such as a phthalate, a phosphate, an adipate or a trimellitate by 
using a well known catalyst such as a tertiary amine, a Mannich base, an alkali metal salt of a fatty acid or 
an alcoholate. The isocyanate polymer is then subjected to a blocking reaction with an oxy benzoic acid ester 
or with an alkyl phenol, to obtain a blocked diisocyanate polymer. When the polymerization reaction or the 
blocking reaction is conducted in a highly volatile solvent, it is preferred to finally substitute the solvent by 
a proper high boiling point solvent such as a plasticizer. 

It Is particularly preferred to employ a diisocyanate polymer obtained by the polymerization of a 
diisocyanate monomer and containing isocyanurate rings, as the diisocyanate polymer to be used in the 
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present invention. The polymer containing Isocyanurate rings may be prepared In accordance with the 
above-mentioned method. It is of course possible to employ as the isocyanate polymer, a poiyu re thane or 
potyurea having so-called Isocyanate terminal groups, obtained by the reaction of dilsocyanate with an 
active hydrogen compound. 

5 The oxybenzoic acid ester to be used as the blocking agent, includes an o-oxybenzoic acid ester, a 

m-oxybenzoic acid ester or a p-oxy benzoic acid ester. Among them, particularly preferred is a p-substituted 
ester. 

The other group constituting the oxybenzoic acid ester is preferably a long chain alkyi group such as 
a n-heptyi group, a n-octyl group, a 2-ethylhexyl group, a nonyl group or a dodecyl group ; an alkoxyalkyl 

10 group having a long chain polyoxyethyiene or poiyoxypropylene group bonded thereto, or an alkoxy alkyl 
group having a long chain alkyl group with an oxyethylene or oxypropylene group bonded thereto, in the 
case of m- and p-substltuted esters. In the case of o-eubsthuted esters, an alkyl group such as a methyl 
group, an ethyl group, an isopropyl group, an isoamyi group, a n-butyi group, an isobutyl group, a sec-butyl 
group, a n-heptyl group, a n-octyl group, a 2-ethylhexyl group, a nonyl group or a dodecyl group ; an 

is alkoxyalkyl group having a (po!y)oxyethy!ene or (pory)oxypropyiene group bonded thereto ; or an aryl group 
such as a phenyl group or a benzyl group, may be mentioned. 

The alkylphenol used as a blocking agent is a phenol having, as a substituent, an alkyl group having 
at least 4 carbon atoms. For instance, butylphenol, hexyiphenol, octylphenol or nonylphenol may be men- 
tioned. Of course, the useful alkylphenol is not restricted to these specific exmaples. 

20 The blocking agent is used usually in an amount about stoichiometric to free isocyanate groups of the 

dilsocyanate polymer. 

The amount of the blocked diisocyanate polymer is usually within a range of from 1 to 25 parts by weight, 
preferably from 2 to 17 parts by weight, per 100 parts by weight of the vinyl chloride polymer, so that the 
effective NCO content in the plastisol composition is within a range of from 0.03 to 1 % by weight, preferably 

25 from 0.03 to 0.6% by weight, more preferably from 0.05 to 0.5% by weight For instance, when a dibutyl 
phthalate solution containing 33% by weight of a diisocyanate polymer blocked with an oxybenzoic acid 
ester prepared by the polymerization and blocking in dibutyl phthalate, is to be used, the solution Is 
employed in an amount of from 2 to 50 parts by weight per 1 00 parts by weight of the vinyl chloride polymer. 
If the amount of the piasticizer Is Inadequate, the piasticizer is supplemented to obtain a plastisol compo- 

30 sition. Likewise, since the effective NCO content in the 33% dibutyl phthalate solution may vary, the diluent 
is properly adjusted to bring the NCO content in the plastisol composition to a desired level. If the NCO con- 
tent is less than 0.03% by weight, the effects for adhesion tends to be poor. On the other hand, if the content 
exceeds 1% by weight, undesirable phenomena such as an increase of the viscosity and coloring of the 
sol, are likely to occur, and a bubble-forming phenomenon due to absorption of moisture and vigorous reac- 

35 tion is observed at the bonding interface, whereby the adhesive strength tends to deteriorate. 

The plastisol composition of the present invention preferably contains an agent for promoting the dis- 
sociation of the blocked structure of the oxybenzoic acid ester- or alkyl phenol-blocked diisocyanate 
polymer. As such a block dissociation-promoting agent, an inorganic or organic compound of an alkali metal 
and an inorganic or organic compound of a metal such as lead, tin, or zinc, may be mentioned. It is desirable 

40 to use at least one of these compounds. 

As the alkali metal compound, a potassium or sodium salt or a potassium-zinc or sodium-zinc composite 
stabilizer of a fatty acid, particularly a fatty acid having an alkyl group with from 8 to 18 carbon atoms, an 
alkylsulfuric acid, an alkylaryisulfonlc acid, an alkyisulfonlc acid or a polyoxy ethylene adduct thereof, may 
be mentioned. The metal compound other than the alkali metal compound, includes an inorganic metal com- 

45 pound such as white lead, basic lead silicate, tribasiclead sulfate, tribasiclead phosphite, silica gel co-preci- 
pitated lead silicate or zinc white, and an organic compound such as a metal salt, e.g. a cadmium, barium, 
calcium, zinc, lead, tin or magnesium salt, of lauric acid, stearic acid, ricinolic acid, naphthenic acid, salicylic 
acid, 2-ethylhexoInic acid fatty acid or resin acid, and it also Includes zinc octylate, dibutyltin laurate, dioc- 
tyltin maieate and dibutyltin mercaptide. Further, It is possible to employ organic acid liquid composite stabl- 

50 lizers of e.g. calcium-zinc, barium-zinc, magnesium-zinc, cadmlunvbarium-zinc types, which are 
commercially available usually as stabilizers for vinyl chloride resins. Among them, lead-type or tin-type 
compounds are particularly preferred. 

With respect to the amount of the block dissociation-promoting agent, the alkali metal compound may 
be incorporated In the plastisol composition preferably in an amount of not higher than 900 ppm as the alkali 

55 metal relative to the vinyl chloride polymer. In a case where an alkali metal is already contained in an emul- 
sifier used for the preparation of the vinyl chloride polymer, such an amount is taken into account as the 
alkali metal amount for the calculation of the content of the alkali metal, so that a proper amount of the alkali 
metal compound as the block dissociation-promoting agent may be added. If the alkali metal content 
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exceeds 900 ppm, the hygroscopic properties of the plastisol during or after its preparation tend to Increase, 
whereby the stability of the plastisol viscosity and the adhesion reaction will be substantially impaired and 
the processability tends to deteriorate, and the adhesion strength is likely to deteriorate. When the metal 
compounds other than the alkali metal compounds are used as the block dissociation-promoting agents, 

5 there is no particular restriction as to the amount used, as they serve also as stabilizers. However, It is com- 
mon to use them in an amount of from 0.5 to 10 parts by weight, preferably from 1 to 5 parts by weight, per 
100 parts by weight of the vinyl chloride polymer, to attain the object Further, the adhesion strength can 
be synergistic^ ly improved by using the alkali metal compound together with the compound of a metal such 
as lead, tin, cadmium or zinc. 

10 For the preparation of the plastisol composition of the present Invention, the vinyl chloride polymer, the 

pJasticizer and the adhesion-imparting agent, are uniformly mixed, if necessary, together with the block dis- 
sociation-promoting agent and other additives. 

In the present invention, it is preferred (1) to use a vinyl chloride polymer which has been stored in a 
completely sealed state Immediately after its preparation, (2) to apply a vacuum defoaming step during the 

15 plastisol preparation prior to the addition of the adhesion-imparting agent, and (3) to conduct, after the addi- 
tion of the adhesion-imparting agent, the stirring and mixing with the gas phase either vacuumed for defoam- 
ing or substituted by an inert gas such as nitrogen. 

During the preparation of the composition, the entrance of moisture into the composition should be 
avoided as far as possible. More specifically, it is desirable that the preparation is conducted in an atmos- 

20 phere having a relative humidity of not higher than 80%. In general, if the mixing Is conducted in an atmos- 
phere having a relative humidify of higher than 80%, a very small amount of moisture at a level of at least 
0.2% by weight will be absorbed in the plastisol. 

The plastisol composition of the present invention may be used as an adhesive, as a rust preventive 
or as a laminating agent, for nylon fibers or woven fabrics, polyester fibers or woven fabrics, or for sheet-form 

25 substrates such as sheets or films of a natural leather or a synthetic resin such as nylon or polyester, or for 
cationic electrodeposition coated plates. The application to the sheet-form substrates may be conducted 
by various means such as a reverse roil method, a knife coater method, a spray method, a curtain flow 
method, a dip coating method, a rotary screen method, a fiat screen method, a flexor method or a gravure 
printing method. 

30 The sheet-form substrate coated with the plastisol composition, is heated to a temperature of from 120 

to 21 0°C to dissociate the block polymer to form a vinyl chloride resin coating layer firmly on the sheet-form 
substrate. Otherwise, after the sheet-form substrate coated with the plastisol composition, was heated to 
a temperature lower than the dissociation temperature of the block polymer structure and the plastisol 
composition was melted, cooled and solidified, a separate woven fabric, sheet or film is laid thereon and 

35 press-bonded under heating at a temperature higher than the dissociation temperature of the blocked 
polymer, to obtain a laminated sheet. 

The plastisol composition of the present invention can be prepared without losing the adhesive proper- 
ties even in a high temperature and high humidity atmosphere, and has the stability in the sol viscosity and 
the adhesion strength remarkably improved over the conventional adhesive sol compositions. 

40 In the case where the adhesion-imparting agent is an oxybenzoic acid ester-blocked diisocyanate 

polymer, it is possible to obtain a laminate having high adhesion strength even by lamination at a low tem- 
perature of about 160°C. In this case, the blocking agent undergoes dissociation at a relatively low tem- 
perature of from 120 to 160°C to provide excellent adhesion. 

In the case where the adhesion-imparting agent is a long chain alkyl phenol-blocked diisocyanate 

45 polymer, the dissociation of the blocking agent does not proceed at a low temperature of up to 130°C, and 
various or complicated treating methods may be employed, for instance, the composition once treated for 
gelation at a low temperature can be again used for lamination. 

Since the adhesion-imparting agent contained in the plastisol composition is a diisocyanate polymer 
blocked with an oxybenzoic acid ester or with a long chain alkyl phenol, and no amine-type block dis- 

so sociation-promoting agent is contained, there will be no formation of air bubbles, no coloring or no decom- 
position of the vinyl chloride polymer during the processing, and the adhesion strength will be remarkably 
high. Further, in the composition, the dissociation of the blocking agent does not proceed, even when heated 
to a temperature not higher than about 1 00°C, and thus the composition has good stability in the sol viscosity 
and good storage stability. 

55 For the underrating material of the present invention, it is preferred to employ, as a combination which 

satisfies the low temperature melting properties, the adhesive properties and the storage stability, a mixture 
comprising, as a vinyl chloride polymer, a paste resin composed of a homopolymer of vinyl chloride having 
an average degree of polymerization of at most 1600, and a resin to be blended with the paste resin (Le. a 
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blending resin) composed of a vinyl chloride-vinyl acetate copolymer having an average particle size of from 
10 to 50 ym and having a vinyl acetate content of from 1 to 10% by weight The amount of the blending 
resin to be incorporated, is usually preferably within a range of from 5 to 50% by weight based on the total 
vinyl chloride polymer. 

To the undercoating material of the present invention, various additives other than the above compo- 
nents, such as a filler, a thickener, a coloring agent and the like may be Incorporated. Of course, other addi- 
tives are not restricted to such specific examples. The filler includes an inorganic filler such as precipitated 
or ground calcium carbonate, talc, diatomaceous earth, kaolin or barium sulfate, and an organic filler such 
as cellulose powder, rubber powder or regenerated rubber. The thickener includes anhydrous silica, organic 
bentonite or a metal soap. When the plastlsol composition contains moisture, a small amount of a powder 
such as calcium oxide, magnesium oxide or silicon oxide, may be added as a moisture absorber. 

The undercoating material of the present invention may be applied to various industrial purposes as a 
coating material for primer coating or for pretreatment of the substrate surface. Particularly, In the auto- 
mobile industry, it is particularly useful as a primer coating material for a top coating synthetic resin coating 
material such as an alkyd resin coating material, an epoxy resin coating material or an acrylic resin coating 
material, as applied on an automobile body to which a cationic, eiectrodeposition coating has been applied, 
for the purpose of the prevention of rusts, or for the purpose of damping the shock when hit by an object 
such as a small stone, or for the purpose of sealing pin holes or the like. 

The above-mentioned cationic eiectrodeposition coating may be conducted in such a manner that a 
coating material such as an aqueous solution or aqueous dispersion prepared by neutralizing e.g. a 
polyamtde resin (e.g. an epoxy resin having amino groups in the molecule) with a lower organic acid, is depo- 
sited on the surface of the object to be coated (automobile body) by conducting a direct current by using 
the object (automobile body) as the cathode. 

The undercoating material of the present invention may be applied usually in a coating amount of from 
500 to 3000 g/m 2 . The thickness of the coating layer may be adjusted within a wide range of from 0.3 to 2 
mm. Of course, the coating amount and the thickness are not restricted to the above ranges, and may be 
adjusted to any desired levels. The undercoating material may be applied by any conventional method. For 
instance, spray coating, brush coating, dipping and spreading are main coating methods. As other means, 
the coating may be made by using various equipments such as a reverse rolls, a knife coater, a rotary 
screen, a flat screen, a flexor or a gravure printer. The undercoating material coated on the object, is then 
heated usually to a temperature of from 120 to 210°C to dissociate the block polymer to form a coating layer 
on the surface of the object 

The heat treatment after the coating in the present invention is preferably conducted at a temperature 
within a range of from 120 to 150°C for from 20 to 40 minutes by using a block dissociation-promoting agent, 
whereby a coating layer having good properties will be obtained. 

The undercoating material of the present invention contains a diisocyanate polymer blocked with an 
oxybenzoic acid ester or with an alkylphend, as an adhesion-imparting agent in the plastisol composition, 
and is capable of being firmly bonded to a metal surface or to a cation eiectrodeposition coated surface by 
heat treatment at a relatively low temperature in a short period of time. The plastisol composition constituting 
the undercoating material has good storage stability, whereby no substantial increase In the viscosity is 
observed even when left for a long period of time, and the coating operation to the object is simple. Further, 
even when the blocking agent is dissociated from the diissocynate polymer, there will be no substantial 
bleeding or blooming phenomena since the compatibility with the plasticizer and/or the vinyl chloride 
polymer is good. Further, the undercoating material of the present invention does not contain an amtne-type 
block dissociation-promoting agent, there will be no coloring or no substantial decomposition of the vinyl 
chloride polymer during or after the coating operation. Therefore, there will be no problem of color change 
even when the top coating layer is relatively thin. The coating layer obtained by the undercoating material 
of the present invention has various advantages such as excellent water resistance. 

The novel blocked polyisocyanurate of the present invention may be prepared by (A) a process wherein 
a polyisocyanate compound having Isocyanurate rings is reacted with a compound having the formula : 



wherein R is the same as R 1 , R 2 and R 3 of the compound of the formula I, and Is a group selected from the 
group consisting of d-Cao alkyl, alkoxyalkyl, aryl, alkaryl and aralkyl ; (B) a process wherein a polyisocyan- 
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ate and a compound of the formula II are reacted so that isocyanate groups remain, followed by fsocyanu- 
ration ; and (C) a process wherein the reaction of the polyisocyanate and the compound of the formula II 
and the isocyanuration are conducted simultaneously. 

Now, the method for the preparation of the novel blocked polyisocyanurate of the present invention wQI 
5 be described In detail with reference to the first process. 

In the present invention, the polyisocyanate compound having isocyanurate rings is a product obtained 
by subjecting an aromatic diisocyanate, an aliphatic diisocyanate, an alicyclic diisocyanate or a mixture 
thereof, to an isocyanuration reaction. As the polyisocyanate compound having isocyanate groups, a 
polyurethane obtained by reacting a diisocyanate compound with a polyrunctional polyhydroxy compound 
10 is most common. However, a blocked product of such a polyurethane is poor in the heat resistance, and 
there will be problems of coloring, odor, foaming, eta when it is heated. 

Whereas, the polyisocyanurate according to the present invention is excellent in the heat resistance, 
and does not have such problems. 

The polyisocyanurate is prepared usually by a method wherein a catalyst is added to a diisocyanate 
is to form an isocyanurate, and then, if necessary, an excess diisocyanate monomer is removed. 

The diisocyanate includes an aromatic diisocyanate, an aliphatic diisocyanate and an alicyclic 
diisocyanate. 

As the aromatic diisocyanate, tolylene diisocyanate, diphenyt methane diisocyanate or naphthalene 
diisocyanate may be mentioned. As the aliphatic diisocyanate, 1,6-hexane diisocyanate, 1,10-decamethy- 
20 lene diisocyanate, lysine diisocyanate or 2,4,4-trim ethyl hexamethyiene diisocyanate may be mentioned. 
Likewise, as the alicyclic diisocyanate, 3-tsocyanatomethyl-3,5,5-trimethyicyclohexyl isocyanate or 1 ,4-cyc- 
lohexane diisocyanate. 

As the catalyst, an alkali metal salt of an organic carboxyiic acid, a tertiary amine compound, a quat- 
ernary ammonium compound, an e poxy- amine compound or a phenol-amlne compound may be mentioned. 

25 The reaction Is conducted usually at a temperature of from 0 to 150°C. The removal of the monomer 

is conducted preferably by extraction or by a thin layer evaporation method. The resulting polyisocyanurate 
has a degree of polymerization represented by n = 1 to 10 (statistical average number) in the formula I. If 
n is greater than 10, the molecular weight tends to be too high, whereby the compatibility with the solvent 
or with other resins tends to decrease and there will be practical problems. 

30 Various studies have been made to develop a blocked polyisocyanurate capable of being cured at a 

low temperature in a short period of time by using such a polyisocyanurate and taking advantage of its heat 
resistance, and it has been found that the compound of the formula II is extremely effective as the blocking 
agent The present invention has been accomplished on the basis of this discovery. 

As the compound of the formula II, an o-oxybenzoic acid ester, a m-oxy benzoic acid ester, a p-oxyben- 

35 zoic acid ester and a mixture thereof, may be mentioned. Particularly preferred among them is a p-oxyberv 
zoic acid ester. A compound having a melting point of at most 50°C, preferably at most 40°C is suitable. A 
compound having a melting point of higher than 50°C, tends to have poor solubility in a solvent, and the 
curing reaction is slow, and such a compound is likely to remain, after the dissociation from the 
polyisocyanurate, in the form of a powder in the cured resin, whereby the transparency or mechanical 

40 properties of the cured resin tend to be inferior. 

The compound of the formula II according to the present invention is liquid at room temperature, and 
after the curing reaction, it is present uniformly In the cured resin and functions effectively as a plasticizer, 
whereby there will be no such drawbacks as the deterioration of the properties of the resin. 

The length of R in the compound of the formula II affects the melting point For the compound to be 

45 liquid, the length of R tends to increase in the order of o-substitution, m-substitution and p-substitution. In 
the case of m- or p-substitution, R Is preferably a long chain aikyl group such as n-heptyl, n-octyl, 2-ethyl- 
hexyl, nonyi or dodecyl, or a long chain alkoxyalkyl group including oxy ethylene or oxy propylene groups. 
In the case of o-substitution, R is preferably methyl, ethyl, isopropyl, isoamyl, n-butyt, isobutyl, sec-butyl, 
n-heptyl, n-octyl, 2-ethylhexyl, nonyl, dodecyl, phenyl, benzyl or an alkoxyalkyl group including oxyethylene 

so or oxypropylene groups. The number of carbon atoms or the total number of carbon and oxygen atoms, Is 
preferably at least 4 so that the odor is minimum and the evaporation during the curing operation is little. 

The reaction of the polyisocyanurate with the compound of the formula II as a blocking agent, is con- 
ducted preferably in a solvent inert to Isocyanate groups. There is no particular restriction as to the reaction 
temperature. However, the reaction temperature is preferably from 20 to 100°C. A catalyst may be added 

55 to facilitate the reaction. 

As the solvent, there may be mentioned an acetate such as ethyl acetate or butyl acetate ; a ketone 
such as methyl ethyl ketone or methyl isobutyl ketone ; a plasticizer for polyvinyl chloride such as dibutyl 
phthalate ordioctyi phthalate ; an ether such as dioxane or tetrahydrofuran ; an aromatic compound such 
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as toluene or xylene ; and dimethylformamide and N-methylpyrrolidone. 

As the catalyst to facilitate the reaction, there may be mentioned a tin compound such as dibutyltin 
d llaurate, dioctyltin dilaurate or stannous octoate ; a metal salt of naphthenlc acid such as zinc naphthenate 
or cobalt naphthenate ; acetytacetone iron ; acetylacetone manganese ; and a tertiary amine compound. 
5 The catalyst is used usually in an amount of from 10 to 10,000 ppm relative to the entire composition for 
reaction. 

Now, the second process will be described. The starting material diisocyanate, the blocking agent (com- 
pound of the formula II), the solvent, the catalyst, the method for the blocking reaction and the method for 
the isocyanating reaction, are all the same as in the first process. 

10 The reaction of this process is conducted In such a manner that the diisocyanate and the compound 

of the formula II as a blocking agent are reacted so that Isocyanate groups are in excess of the amount of 
the hydroxyl groups of the blocking agent, and then the remaining isocyanate groups are completely iso- 
cyanurated by adding and reacting an isocyanurate catalyst The NCO/OH ratio In the first reaction of the 
diisocyanate with the compound of the formula II Is preferably from 1.5 to 4. If the ratio is less than 1.5, the 

15 content of Isocyanurate rings in the final product tends to be small, whereby there will be problem in the 
heat resistance, etc. On the other hand, the ratio exceeds 4, the content of the blocked isocyanate groups 
decreases, whereby the function as a cross-linking agent during the curing operation tends to decrease. 

As another process, there is a process wherein the diisocyanate, the blocking agent (compound of the 
formula II) and the solvent are mixed, and then the blocking and the isocyanuration are conducted simul- 

20 taneously in the presence of both the above-mentioned urethane-forming catalyst (to facilitate the reaction 
of the isocyanate groups and the hydroxyl groups) and the isocyanurating catalyst However, with a view 
to efficient control of the reaction and the product the preceding two processes are preferred to this process. 

The blocked poly isocyanurate thus obtained is capable of forming a three dimensional resin when mixed 
with an active hydrogen-containing resin and heated for cross-linking (curing). 

25 Now, the present invention wfll be described in further detai with reference to Examples. However, it 
should be understood that the present invention is by no means restricted to these specific Examples. 
The methods for the evaluation of plastisol compositions in the following Examples, are as follows : 

(1) Quantitative analysis of an alkali metal 

30 

The amount of the alkali metal was determined by an atomic-absorption spectroscopy. 

Namely, 10 g of a sample such as a vinyl chloride polymer or a block dissociation-promoting agent 
was stirred in 300 ml of distilled water for 8 hours, and then filtered with a filter paper (5A, manufactured by 
Toyo Kagaku Sangyo K.K.). The filtrate was further filtered through a maiipore filter of 0.22 urn. The filterate 
35 was analyzed by an atomic spectroscopy (by using Joulel Ash AA 8200 analyzer, manufactured by 
YANACO). The metal content was quantitatively analyzed based on the values of an external calibration 
chart preliminarily obtained. 

(2) Measurement of the plastisol viscosity 

40 

The plastisol viscosity at 5 rpm was measured at a plastisol temperature of 23°C by means of B8H Model 
viscometer manufactured by Tokyo Keiki K.K. For the measurement of the plastisol viscosity as time passes, 
the plastisol was stirred gently for one minute with a stirring rod two hours before the measurement 

45 (3) Peel strength 

A plastisol composition was coated on a polyethylene terephthalate woven fabric of 335 g/m 2 or on a 
polyethylene terephthalate film having a thickness of 90 urn by a knife coater in a thickness of 0.8 mm or 
0.1 mm, respectively, and then heated for five minutes at a temperature of 1 60*0, 1 75°C or 1 90°C in a hot 

50 air circulation-type dryer to obtain a laminate wherein a vinyl chloride resin was laminated on the 
polyethylene terephthalate woven fabric or the polyethylene terephthalate film. The laminate was left for 
three days in a constant temperature room, and then cut into test pieces having a width of 2.54 cm and a 
length of 8 cm. From one end of each test piece, the coating layer was peeled in the direction of the length 
at a pulling speed of 50 mm/min by 180° T-type peeling test to determine the adhesion strength to the 

55 polyethylene terephthalate woven fabric or to the polyethylene terephthalate film. The peel strenght was 
represented by an average peel strenght (unit : kg/2,54 cm (kg/inch)) of five test pieces. 
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(4) Evaluation of the coloring and the formation of air bubbles 

The formation of air bubbles and the coloring state in the vinyl chloride polymer layer of the laminate 
prepared for the peel strength test, were examined by visual observation and evaluated in accordance with 
the following standards. 
Q None 
A: Some 
X: Substantial 

EXAMPLE 1 and COMPARATIVE EXAMPLES 1 to 3 



Vinyl chloride polymer (paste resin, alkali 

metal contents 770 ppm) 100 parts by weight 

Plasticizer (di-2-ethylhexyl phthalate DOP) 

60 parts by weight 

Epoxy stabilizer (FEP-13, tradename, manufactured 

by Adeka Argus K.K.) 3 parts by weight 

Ba-Zn type stabiliser and block dissociation- 
promoting agent (AC-303, tradename, manufactured by 
Adeka Argus K.K.) 3 parts by weight 

CaO 1.5 parts by weight 

Adhesion-imparting agent Various amounts 

The above identified components were left to stand for a few days In a constant temperature and humi- 
dity chamber at a temperature of 23°C under a relative humidity of 50%, then weighed and mixed in a con- 
stant temperature room in the following manner. 

The paste resin, DOP (corresponding to 45 phr), the stabilizer and block dissociation-promoting agent, 
were introduced into a Hobart mixer, and uniformly mixed and kneaded, and then a predetermined amount 
of a dibutyi phthalate (DBP) solution of the adhesion-imparting agent was added thereto. Further, DOP was 
added to bring the amount to 60 parts by weight, and the composition was uniformly mixed, and then 
vacuumed for defoaming to obtain a plastisol composition. 

The details of the composition, the plastisol viscosity, the peel strength (adhesive strength to the 
polyethylene terephthalate woven fabric), the formation of air bubbles and the coloring, were as shown in 
Table 1. 

For the purpose of comparison, tests were conducted in the same manner as the above Example with 
respect to a composition wherein no adhesion-imparting agent was added, a composition wherein a non- 
blocked TDI polymer was used and a composition wherein a commercially available polyisocyanate was 
used. 



10 



EP 0 214 495 B1 



• 

§ >. 

a xi 

» i 

S |-8 o 1 3 

xi « e 1 o *r \ o 
u >%>, 

■J H H W> 

a o o 

u 


t 

O O O O 

o c* o *#> 
» « ♦ •> 
ri ri ri m 


O | 1 1 

«n 

•H 

O X 

O 1 1 | 


Comparative Example 2 

TDI polymer (not 
blocked) 

522 

25 

3. 8 

10 

0.22 


4,80 

Not measurable due 
to solidification 

it 

M 
M 




Comparative Example 1 
Wo addition 

0 


o o o o o 

C4 VO CD «M 
* • » • ♦ 

«n ^ ^ 


an* o o 

3* J O O 


Example 1 

TDI polymer blocked 
with nonyl phenol 

1162 

32 

2.34 

10 

0.14 


o o o o a 
o a vo co o 


^2 o < 

3^d O O 


c 
o 

xi 

mm* 

a 
o 
a 

§ 

o 

r-l 
O 
Wi 

XI 

• 
Oi 


Adhesion-imparting agent 

Average molecular weight 

Solution concentration (wt.l) 

Effective NCO content (wt.l) 
in the solution 

Amount of the solution added 
(phr) 

Effective NCO content (wt.l) 
In the sol 


4 
\ 

M 

XI 

— < 

0 
O 

> 

■-4 

o 

09 
XI 

a 
« 

0* 


, / 

Initial 
1 day later 
4 days later 
7 daya later 
30 daya later 


Physical properties of the 


Xf 

O 

1 

U 

m 

XI 

a 
c 

6 


a xi %4 

s s ° 

x» a e 

MOO* 

oi *» e 
e ■ xi -* 

xi w e o 

O «7 O O 

x ou du a 



55 



11 



EP 0 214 495 B1 



In the case of the TDI polymer in Comparative Example 2, the plastisol viscosity stability is extremely 
poor, and the composition underwent gelation and solidification as soon as one day later, whereby it was 
impossible to measure the viscosity. 

In the case of the polyisocyanate/polyamide type adhesion-imparting agent in Comparative Example 
3, the coloring was substantial, and the peel strength was low. 

In the case of the plastisol composition of the present invention, the plastisol-viscoslty stability was sub- 
stantially equal to the composition of Comparative Example 1, and yet a remarkable improvement in the 
peel strength was observed. 

EXAMPLES 2 and 3 and COMPARATIVE EXAMPLE 4 

Tests were conducted in the same manner as in Example 1 except that the amount of the DBP solution 
containing 32% by weight of the TDI polymer blocked with nonyl phenol, was changed to 5 parts by weight 
and 15 parts by weight, respectively to examine the peel strength due to the difference in the NCO content 
The results are shown In Table 2. 

At the same time, a test was conducted in the same manner as in Example 1 except that 10 parts by 
weight of a DBP solution containing 32% by weight of TDI having an average molecular weight of 614 and 
blocked with nonyi phenol (effective NCO content : 4.4 wt%) was used, to examine the peel strength, etc. 
due to the difference in the average molecular weight of the adhesion-imparting agent (Comparative Ex. 
4). The results are also shown in Table 2. 



Table 2 
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From the above results, it is evident that in order to maintain adequate peel strength, the adhesion- 
imparting agent is required to have a relatively high molecular weight at a level of an average molecular 
weight of at least 1000 and the effective NCO content in the plastisol is required to be at least 0.07% by 
weight In Example 3, the heating rate under the heating condition of 1 90°C was rapid, whereby a certain 
amount of air bubbles appeared. 

EXAMPLES 4 to 8 

Tests were conducted in the same manner as in Example 1 except that various paste resins having 
different alkali metal contents were used. The results are shown in Table 3 together with the results in 
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It is evident that the adhesion strength (peel strength) improves almost in proportion to the alkali metal 
content However, if the alkali metal content exceeds 1000 ppm, the adhesion strength decreases, and it 
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is evident that a resin containing an alkali metal within a range of from 45 to 770 ppm is preferred. 

EXAMPLES 9 and 10 and COMPARATIVE EXAMPLES 5 and 6 

Tests were conducted in the same manner as in Example 1 except that the paste resins used in Exam- 
ples 1 and 4 (alkali metal content : 770 ppm and less than 30 ppm) were used as the vinyl chloride polymer, 
and the operation after the addition of the DBP solution of the adhesion-imparting agent during the prepa- 
ration of the piastisols was conducted under a relative humidity of 80%. The plastisol viscosity, the peel 
strength and the formation of air bubbles were examined in the same manner as in Example 1, and the 
results are shown in Table 4. For the purpose of comparison, a test was conducted in the same manner 
with respect to the adhesion-Imparting agent used in Comparative Example 2 (non-blocked TDI polymer), 
and the results are also shown In Table 4. 
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In the tests under a relative humidity of 80%, the plastiso! viscosity stabDity was good in Examples 9 
and 1 0 f whereas in Comparative Examples, the plastisols underwent solidification as time passed, whereby 
the plastiso! viscosity stability was too poor to be practically useful. In Example 9 where the alkali metal 
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content was high, the peel strength was even higher than that In Example 10 probably because the dissoci- 
ation of the blocked polymer was thereby facilitated. However, the absorption of moisture tends to increase, 
thus leading to the formation of air bubbles. In Comparative Example 5, the effective NCO content dec- 
reased due to the absorption of moisture, whereby the peel strength became extremely poor. Thus, the peel 
strength varies depending upon the alkali metal content From the results of various tests, the most approp- 
riate amount Is within a range of from 200 to 800 ppm. 

EXAMPLES 11 to 15 

Tests were conducted in the same manner as in Example 1 except that the paste resins having alkali 
metal contents of 770 ppm and 220 ppm as used In Examples 1 and 6, respectively, were used, and the 
type of the stabilizer and block dissociation-promoting agent was changed to (A) tribasic lead sulfate, (B) 
dibutyitin mercaptide and (C) a Na-Zn type composite stabiizer (alkali metal content relative to the resin : 
285 ppm). The results are shown in Table 5. 
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EXAMPLE 16 

Vinyl chloride polymer (paste resin, alkali 

metal contents 220 ppm) 100 parts by weight 

Plasticizer (di-2-ethylhexyl phthalate <DOP>> 

60 parts by weight 

Epoxy stabilizer (FEP-13, tradename, manufactured 

by Adeka Argus K.K.) 3 parts by weight 

Ba-Zn type stabilizer and block dissociation- 
promoting agent (AC-303, tradename, manufactured by 
Adeka Argus K.K.) 2 parts by weight 

Dibutyl phthalate (DBP) solution Various amounts 
of adhesion* imparting agent 

The above identified components were left to stand for a few days in a constant temperature and humi- 
dity chamber at a temperature of 23°C under a relative humidity of 50%, then weighed and mixed in a con- 
stant temperature room in the following manner. 

The paste resin, DOP (corresponding to 45 PHR), the stabilizer and block dissociation-promoting agent, 
were introduced into a Hobart mixer, and uniformly mixed and kneaded, and then a predetermined amount 
of a dibutyl phthalate (DBP) solution of the adhesion-imparting agent was added thereto. Further, DOP was 
added to bring the amount to 60 parts by weight, and the composition was uniformly mixed, and then 
vacuumed for defbaming to obtain a plastisol composition. 

The details of the composition, the plastisol viscosity, the peel strength (adhesive strength to the 
polyethylene terephthalate woven fabric), the formation of air bubbles and the coloring, were as shown In 
Table 6. 
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Table 6 



Plastisol composition 

Adhesion-imparting agent 

Average molecular weight 

Solution concentration (wt.%) 

Effective NCO content (wt.%) 
in the solution 

Amount of the solution added 
(phr) 

Effective NCO content (wt.%) 
in the plastisol 

^ 

Plastisol viscosity (^p^) 

Initial 

2 days later 

7 days later 
14 days later 
21 days later 
30 days later 



Example 16 

TDI isocyanurate polymer 
blocked with p-oxybenzoic 
acid 2-ethylhexyl ester 

1,300 

33 

2.52 

15 

0.21 



3,000 
4,000 
4*60 0 
6,000 
7,200 
8,200 



Physical properties of the laminate 



product 

Heating temperature (°C) 
Peel strength (kg/inch) 
Formation of air bubbles 
Coloring 



160 
(5.6) 


175 

M 


190 
(7.8; 


O 


o 


o 


O 


o 


A 



Whereas in the plastisol composition of the present invention, the plastisol viscosity stability is good, 
and a remarkable improvement was observed in the peel strength even at such a low heating temperature 
as 160 or 175°C, as compared with the composition of Comparative Example 2. 

EXAMPLES 17 and 18 and COMPARATIVE EXAMPLE 7 

Tests were conducted in the same manner as in Example 16 except that the amount of the DBP solution 
containing 33% by weight of the TDI polymer blocked with p-oxybenzoic acid 2-ethylhexyl ester was 
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changed to 5 parts by weight and 10 parts by weight, to examine the peei strength due to the difference in 
the NCO content The results are shown in Table 7. 

At the same time, a test was conducted in the same manner as in Example 16 except that 10 parts by 
weight of a DBP solution containing 33% by weight of TDI having an average molecular weight of 674 and 
blocked with p-oxybenzoic acid 2-ethylhexyl ester (effective NCO content : 4.2 wt.%), was used, to examine 
the peei strenght due to the difference in the average molecular weight of the adhesion-imparting agent 
(Comparative Example 7)). The results are shown in Table 7. 



Table 7 





Example 17 


Example 18 


Comparative 
Examole 7 


Effective NCO 
content (wt.%) in 
the plastisol 


0.07 


0.14 


0.24 


Plastisol viscosity 

- Initial 

7 days later 


2,960 
3.760 


3,000 
4,000 


2,900 
3*800 


Heating temperature 
(°C) of the laminate 
product 

Peel strengtn^/^ 

Air bubbles 


160 

O 


175 
O 


190 

O 


160 

<M 

O 


175 

:M 
o 


190 

O 


160 

sit? 

O 


175 

M 
O 


190 

O 



From the above results, it is evident that in order to maintain adequate peel strength, the adhesion- 
imparting agent is required to have a relatively high molecular weight at a level of an average molecular 
weight at least 1000, and the effective NCO content in the sol is required to be at least 0.05% by weight 
EXAMPLES 19 to 21 

Tests were conducted in the same manner as in Example 18 except that paste resins having different 
alkali metal contents were used. The results are shown in Table 8 together with the results of Example 18. 
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Table 8 





Examples 


19 


18 


20 


21 


5 


Alkali metal content 
(ppm) relative to the 
resin 


45 


220 


600 


770 


10 


Plastisol viscosity 
Initial 


6 C 400 


3 f 000 


6^ 000 


7 - 440 


18 


7 days later 


12,200 


4 # 000 


21 , 000 


Not 

measurable 
due to 
solidifi- 
cation • 


20 


175°C heating, peel . 
strength (kg/inch) 








0.2) 




25 


Formation of air 
bubbles 










30 


Coloring 











As shown by Example 21, when a resin having a high alkali metal content is employed, a decrease is 
observed in the plastisol viscosity stability and in the peel strength. It is evident that a resin containing an 
35 alkali metal within a range of from 45 to 600 ppm is preferably employed. Further, the composition containing 
a high alkali metal content stays in the state of a plastisol for a period of about five days and then solidifies, 
and such a composition will be required to be used quickly. 

EXAMPLES 22 to 25 and COMPARATIVE EXAMPLE 6 

40 

The adhesion strength to the polyethylene terephthalate film was evaluated. 

Tests were conducted in the same manner as in Example 1 6 except that the type of the stabilizer and 
block dissociation-promoting agent was changed. The results are shown in Table 9. The test results of a 
plastisol wherein no adhesion-imparting agent was added, are also shown in Table 9 (Comparative Example 
45 8). 
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Compositions according to the present invention show excellent adhesion also to the polyester-type 

film. 

As shown by Examples 22 and 23, lead type and tin type stabilizers are preferred as the stabilizer and 
block dissociation-promoting agent, since they serve to improve the adhesion strength in a low temperature 
lamination. 

EXAMPLE 26 and COMPARATIVE EXAMPLE 9 

By using a plastiseJ composition according to the present invention, the properties for application to an 
automobile undercoating and sealant, were evaluated. The blend for evaluation was as shown below, and 
the results of a plastisol in which the adhesion imparting agent used in Example 1 6 was added and a plastf sol 
in which no such an agent was added, are shown in Table 10. 

Vinyl chloride paste resin 40 parts by weight 

(Homo-Poly , manufactured by 
Mitsubishi Kasei Vinyl Company 
average degree of polymerization 
P-1500) 

Vinyl chloride paste resin (Co- 40 parts by weight 
Poly, manufactured by Mitsubishi 
Kasei Vinyl Company average degree 
of polymerization P»1350) 

Vinyl chloride blending resin 20 parts by weight 

(manufactured by Mitsubishi 

Kasei Vinyl Company average degree 

of polymerization 1^1,000) 

DOP (plasticizer) 120 parts by weight 

Calcium carbonate 200 parts by weight 

(ground type, 
average particle size 
D-5 urn) 

Tribasic lead sulfate 1 part by weight 



Ba-Zn type stabilizer 2 parts by weight 

(AC 30 3, tradename) 

DBP solution of the adhesion- 15 parts by weight 
imparting agnet 

The plastisol was prepared by mixing and kneading in the same manner as in Example 16, then adding 
the adhesion-imparting agent, and adding the plasticizer to bring the total content of the plasticizer to a pre- 
determined level. 

The plastisol was coated on a plate having an undercoating formed by cationic electrodeposition, in a 
thickness of 0.5 mm. Separately, a pair of undercoated electrodeposited plates were laminated with a coat- 
ing layer of the plastisol composition having a thickness of 0.5 mm interposed therebetween in the form of 
a sandwiched structure. The coated plate and the laminate of the sandwiched structure were respectively 
heated at 130°C for 30 minutes in an oven to obtain shaped products. With respect to the former, the 90° 
peel strength (pulling speed : 50 mm/min) was obtained, and with respect to the latter, the shearing peel 
strength (pulling speed : 5 mm/min) was obtained. 

Further, with respect to the viscosity stability, the plastisol was left to stand at 40°C for 72 hours, and 
the viscosity at 5 rpm was measured. 
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Table 10 



s 




Example 26 


Comparative 
Example 9 




riastisoi composiuion 








Amount of the solution 


15 


0 


10 


Effective NCO content (wt.%) 
in the plastisol 


0.09 


0 


15 


Peel strength 








2 

Shearing* (kg/ cm ) 


16 


6 


20 


90° (kg/inch) (<^/c^ 




CO. 02) 


Plastisol viscosity Gsps) P**$ 








Initial 


10,000 


30,000 


25 


72 hours later 


100*000 


60,000 



♦Measuring method: JIS K 6830 (Method for testing an 

automobile sealing material) 



It is evident that the plastisol composition according to the present invention has excellent adhesion 
strenght to the cationic electrode position coated plate. 

In the following Examples, the methods for the evaluation of the undercoating materials are as follows. 

35 

(1) Tests for the viscosity and the storage stability of the undercoating materials (plastisol compositions) 

The plastisol viscosity at 5 rpm was measured at a plastisol temperature of 40±1°C by using B8H Model 
viscometer #7 rotor, manufactured by Tokyo Keikl K.K. 
40 The storage stability was determined in such a manner that a glass container containing the plastisol 

composition was immersed in a constant temperature water tank at a temperature of 40±1 °C, after a pre- 
determined number of days, the composition was stirred gently for one minute by a stirring rod two hours 
before the measurement of the viscosity, and the plastisol viscosity was measured as mentioned above. 

45 (2) Test for shearing peel strength 

The shearing adhesion strength was measured in accordance with JIS K 6830 (method for testing an 
automobile sealing material) by using a cationic electrodeposition coated plate with a coating layer as a 
test piece. The test was conducted with a plastisol layer thickness of 0.5 mm with heat treatment at a tenv 
so perature of from 120 to 1 40°C for 30 minutes under a pulling speed of 5 mm/min. 

(3) Test for water resistance 

The same test piece as used for the test for measuring the shearing peel strength in above item (2), 
55 was immersed in warm water at 40°Cfor 7 days, and then dried in air for 1 day. Then, the shearing adhesion 
strength was measured in the same manner as in the above item (2) to determine the water resistance. 
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(4) Evaluation of coloring 

The coloring and the outer appearance of the vinyl chloride polymer layer in the coating after the shear- 
ing peel strength test in the above item (2), were examined by visual observation, and evaluated in accord- 
ance with the following standards. 
Q No coloring 
A : Some coloring 
X : Substantial coloring 

EXAMPLES 27 to 30 and COMAPRATIVE EXAMPLES 10 and 11 



Vinyl chloride polymer (paste resin) 





80 


parts 


by 


weight 


Blending resin 


20 


parts 


by 


weight 


Plasticizer (DOP) 


120 


parts 


by 


weight 


Filler <CaC0 3 , 5=5 urn) 


200 


parts 


by 


weight 


stabilizer and block 
dissociation-promoting agent 


3 


parts 


by 


weight 


Solution of the adhesion- 
imparting agent 


15 


parts 


by 


weight 



The above-identified components were left to stand in a constant temperature and humidity chamber 
at 23°C under a relative humidity of 50% for a few days, then weighed and mixed in a constant temperature 
room in the following manner. 

The paste resin, the blending resin, DOP, the filler and the stabilizer and block dissociation-promoting 
agent were introduced into a Hobart mixer, and uniformly mixed. Then, the solution of the adhesion-impart- 
ing agent was added, and the mixture was again uniformly mixed. Then, the mixture was vacuumed for 
defoaming to obtain a plastisol composition as an underrating material. The detailed composition of the 
undercoating material, the plastisol viscosity, the shearing peel strength, the coloring state, etc. are shown 
in Table 11. 

For the purpose of comparison, tests were conducted in the same manner as in the above Example 
with respect to the composition wherein no adhesion-imparting agent was added and the composition whe- 
rein a commercially available adhesion-imparting agent was added. The results are also shown in Table 
11. 
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Cohesive failure was observed in all cases of the peeling states in Examples 27 to 30 wherein under- 
coating materials of the present invention were used, thus indicating excellent adhesion properties. The 
shearing peel strength value remarkably improves by the use of a lead type stabilizer. The viscosity stability 
is good in the case of a combination of a paste resin of the homopolymer and a blending resin of the 
5 copolymer. 

A further feature of the present invention is that as compared with the commercial product in Compara- 
tive Example 1 1 , no substantial thermal coloring is observed after the heat treatment for lamination. 

EXAMPLES 31 and 32 

10 

Tests were conducted in the same manner as in Example 27 except that the composition of the vinyl 
chloride polymer l.e. the paste resin and the blending resin was changed. The results are shown in Table 
12 together with the result of Example 27. 

16 
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Table 12 





Example 




27 


31 


32 


Paste resin 




Same as 
used in 
Examole 30 


Same as 
used in 
Example 27 


Belnding resin 




P 1000 Average 
particle size: 40 yra 
Vinyl chloride 
homooolvmer 


Solution of the 
adhes ion- impart i ng 
agent 




A 


A 


Stabilizer and block 
dissociation-promot- 




Ba-Zn type stabilizer 
(AC-303, manufactured 
bv Adeka Araus K.K.) 


riasuisoj. viscosity 




20,0 j 


116. 


storage staDiiiLy 

1 day later 
3 davs later 


17,4 
1&4 


40J. 
76,5 


115 
! 12.3 


Shearing peel _ 
strength (kg/cm > 








Heat treatment 








120°C x 30 min 


7.4 


8.3 


3.9 


130°C x 30 min 


7.5 


8.3 


5.7 


140°C x 30 min 


8.2 


8.3 


7.9 


Coloring 


O 


O 


O 



Examples 27, 31 and 32 show the low temperature melting properties and the low temperature adhesive 
properties according to the present invention. 

According to the present invention, a uniform cohesive failure state is observed at the peeled surface 
even under a low temperature lamination condition at 120°C for 30 minutes. It is seen that among them, 
the above-mentioned resin blend of Example 27 Is preferred as a combination of resins which provides good 
physical properties such as shearing peel strength as well as excellent viscosity stability. 
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EXAMPLES 33 to 38 

Paste resin (same as used in 
Example 27) 

Blending resin (sake as used in 
Example 27) 

feutylbenzyl phthalate (BBP) 

CaC0 3 (average particle 
size B«5 ym) 

Tribasic lead sulfate 

Solution of adhesion* 
imparting agent 



80 parts by weight 

20 parts by weight 

130 parts by weight 
200 parts by weight 

5 parts by weight 
Prescribed amount 



With the above composition wherein the type and amount of the adhesion-imparting agent were varied, 
the evaluation was carried out in the same manner as in Examples 27 to 30. The results are shown in Table 
13. 
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As shown by Examples 34 and 37, in each of the adhesion-imparting agents A and B f adequate adhe- 
sive properties to the cation electrodeposition coated plate can be obtained if the blocked diisocyanate 
polymer component is added in an amount of about 5 parts by weight and at least 1 % of the entire plastisol. 

EXAMPLES 39 and 40 and COMPARATIVE EXAMPLE 12 



Paste resin (VINIKA P-540, 80 
manufactured by Mitsubishi Chemical 
Industries Co., Ltd.) 


parts 


by 


weight 


Blending resin (3% copolymer) 
(same as used in Example 27) 


20 


parts 


by 


weight 


Polyester type plasticizer 
(MW=1200) 


100 


parts 


by 


weight 


fc.B.P. 


20 


parts 


by 


weight 


Tribasic lead sulfate 


3 


parts 


by 


weight 


CaC0 3 <D=5 ym) 


200 


parts 


by 


weight 


Adhesion-imparting agent 


5 


parts 


by 


weight 



(effective amount) 



Diluent (mineral spirit) 10 parts by weight 

With the above composition wherein A, B or C was used as the adhesion-imparting agent, the evaluation 
was carried out The diluent was added later and mixed. The results are shown In Table 14. 
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Table 14 



f 


Example 39 


Example 40 


Comparative 
Example 12 


Adhesion-imparting 
aqrent 


A 


B 


C 


Plastisol viscosity 




96 


42*4 


Storage stability 
(pparSe) 2 days later 
P*k ^ 3 days later 


240 

26,0 


9,7. 
9,8 


432 
46,6 


Shearing peel 0 
strength (kg/arT) 
Heat treatment 
120 C x 30 .min 

Peeling 


11.0 

Cohesive 


11.0 
failure 


10.0 

Interfacial 
peelincy 


Water resistance 0 
(kg/cm 4 ) 

Peeling 


10.0 

Cohesive 


10.3 
failure 


5.5 

Interf acial 
peelina 



In the case of the adhesion-imparting agents A and B according to the present invention, the deterior- 
ation in the adhesive properties or adhesion after the hot water dipping treatment is small, thus indicating 
that the water resistance is improved remarkably as compared with C of the Comparative Example 1Z 

EXAMPLES 41 to 44 



Tests were conducted in the same manner as in Example 40 except that in the composition in Example 
40, a half (40 phr) of 80 phr of the paste resin VINIKA P-540 was substituted by the following paste resins, 
and the amount of the diluent was reduced to 8 phr, and various properties were measured. The results 
are shown in Table 15, 



32 



EP 0 214 495 B1 



6 



10 



15 



20 



35 



45 



50 



55 



Example I 




VINIKA P 500 
(P 1400, vinyl 
chloride-vinyl 
acetate copolymer, 
vinyl acetate 
content: 4 wt.%) 






14.0 


o 


m 


VINIKA P i00 
(P 1400, vinyl 
chloride-2- 
hydroxypropyl 
acrylate 
copolymer ) 


& 

m 


CN cT 
m m 


12.0 
Dhesive failure 


o 


CN 


P-1200 

Vinyl chloride 
homopolymer 


5- 

CN 


rx 

*r in 

CM CN 


o 

in 


. o 




i 


3 

m 


m o 
0/ 


o 
• 


o 




Paste resin used in combination 


>i 

4J 
-H 
CO 
O 

o 
n 

> 
O 

co 

4J 

CO 

cd 

a 

-h 

4J 

•HI 

c 

M 


Storage stability (potse) P^isS 
2 days later 
6 days later 


Shearing peel strength (kg/ cm ) 
Heat treatment 120°C x 30 min 
Peeling 


Coloring 
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As the vinyl chloride polymer of the present invention, various homopolymers and copolymers may be 
used alone or In combination as a mixture. 

EXAMPLE 45 

5 

Into a four necked flask equipped with a thermometer, a condenser, a stirrer and a dropping funnel, 
147 g of 80-TDI (tolyiene diisocyanate comprising 80% of 2,4-isomer and 20% of 2,6-isomer) and 406 g of 
dibutyi phthalate were introduced. The internal temperature was adjusted to 30°C, and 2.0 g of a 5% 
methanol solution of potassium acetate was gradually dropwise added under stirring. Then, the reaction 

10 was conducted at a temperature of from 30 to 40°C for 12 hours to obtain a polyisocyanurate having iso- 
cyanate groups at the terminals. The isocyanate group content of this product was 4.92% (the isocyanate 
group content at the initiation of the reaction was 14.5%), and in the infrared absorption spectrum, an absorp- 
tion was observed at 1410 crrr 1 attributable to the vibration of the isocyanurate ring. Further, from the 
measurement by gel permeation chromatography (GPC), the number average molecular weight was found 

15 to be 1400. 

Then, the internal temperature of the flask was adjusted to 60°C, and 0.5 g of dibutyltin diiaurate was 
added and uniformly mixed and dissolved. 

Then, a solution obtained by dissolving 1 70 g of p-oxy benzoic acid 2-ethylhexyl ester in 386 g of dibutyi 
phthalate, was dropwise added over a period of 1 hour, and the reaction was conducted at a temperature 
20 of from 60 to 65°C for 8 hours. From the infrared absorption specturm for detection of isocyanate groups, 
no absorption was observed at 2250 crrr 1 . 

The blocked polyisocyanurate thus obtained had an effective isocyanate group content of 2.51%. The 
blocked polyisocyanurate and a polyester polyol were mixed in a ratio as identified in Table 16, and the 
mixture was coated on a glass sheet, whereby the curing rate was confirmed. The results are shown in Table 
25 1 6. It was found that the curing could be conducted at a low temperature for a short period of time. 

EXAMPLE 46 

Into a four necked flask equipped with a thermometer, a condenser, a stirrer and a dropping funnel, 
30 250 g of MDI (4,4'-diphenyimethane diisocyanate) and 750 g of dioctyl phthalate were Introduced. The inter- 
nal temperature was adjusted to 60°C, and a solution comprising 0.5 g of dibutyltin diiaurate, 250 g of p- 
oxybenzoic acid 2-ethylhexyl ester and 750 g of dioctyl phthalate, was dropwise added and reacted over a 
period of 2 hours. Then, reaction was continued for 4 hours, and when the isocyanate group content became 
2.1% (i.e. 50% of the isocyanate groups at the time of charging), 4.0 g of a 5% methanol solution of potas- 
35 slum acetate as an isocyanurating catalyst, was dropwise added. Then, the reaction was conducted at a 
temperature of 60°C for about 10 hours until isocyanate groups were no longer detected by infrared absorp- 
tion spectrum (2250 crrr)). In this spectrum, an absorption at 1410 crrr 1 attributable to the vibration of an 
isocyanurate ring was observed. 

The number average molecular weight was measured by GPC, and was found to be 2500. This product 
40 had an effective isocyanate group content of 2.1 %. The curing rate was examined in the same manner as 
in Example 45 and found to be as shown in Table 16. It was found that curing could be conducted at a low 
temperature for a short period of time. 

EXAMPLE 47 

45 

Into a four necked flask equipped with a thermometer, a condenser, a stirrer and a dropping funnel. 
400 g of hexamethyfene diisocyanate was introduced. The internal temperature was adjusted to 50°C, and 
1 .0 g of N,N t N-trimethyl-N-(2-hydroxyethyl)ammonium was added and mixed. The heat generation was sup- 
pressed by cooling, and while maintaining the internal temperature at a level of 60°C, the reaction was con- 
so tinued for 3 hours, whereupon the isocyanate group content became 35.0%. To this reaction solution, 1.5 
g of phosphoric acid was added as a terminating agent. After stirring the reaction solution for one hour, the 
remaining hexamethyiene diisocyanate was removed by a thin layer distillation apparatus. The solution thus 
obtained had an isocyanate group content of 21.5%, and in the infrared absorption spectrum, an absorption 
at 1680 crrr 1 and 1470 crrr 1 attributable to an isocyanurate ring was observed. Further, from the measure- 
55 ment by GPC, the number average molecular weight was found to be 830. 

1 00 g of the polyisocyanurate thus obtained and 1 00 g of dioctyl phthalate were introduced Into a sepa- 
rate reactor, and the internal temperature was adjusted to 60°C. A solution comprising 121 g of p-hyd- 
roxybenzoic acid n-heptyl ester, 121 g of dioctyl phthalate and 0.1 g of dibutyltin diiaurate, was dropwise 
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added over a period of 1 hour, and the reaction was conducted at 60°C for 6 hours to complete the blocking 
reaction. The Mocked polyisocyanurate thus obtained had an effective isocyanate group content of 4.9%. 
The curing rate was examined in the same manner as in Example 45. The results are shown in Table 

16. 

5 

EXAMPLE 48 

Into a four necked flask equipped with a thermometer, a condenser, a stirrer and a dropping funnel, 

500 g of 3-isocyanatomethyi-3,5,5-trimethylhexyl isocyanate was Introduced, and the internal temperature 
10 was adjusted to 65°C. Then, 2.0 g of N,N,N-trimethyl-N-{2-hydroxyethyl)ammonium was added and mixed. 

The reaction was exothermic, and therefore the reaction was conducted under cooling at 70°C for 3 hours, 

whereupon the isocyanate group content became 26.5%. 

To this reaction solution, 3.0 g of phosphoric acid was added as a terminating agent After stirring the 

mixture for 1 hour, the remaining 3-isocyanatomethyl-3 f 5,5-trimethylhexyl isocyanate was removed by a thin 
15 layer distillation apparatus. The isocyanate group content of the obtained product was 17.2%, and in the 

infrared absorption spectrum, an absorption at 1690 crrr 1 and 1440 crrr 1 attributable to an isocyanurate ring 

was observed. Further, from the measurement by GPC, the number average molecular weight was found 

to be 720. 

100 g of the polyisocyanurate thus obtained and 100 g of dioctyl phthalate were Introduced into a sepa- 
20 rate reactor, and the internal temperature was adjusted to 70°C. A solution comprising 95 g of o-hydroxyl- 
benzoic acid isoamyl ester, 95 g of dioctyl phthalate and 0.2 g of dlbutyltin dilaurate, was dropwise added 
over a period of 1 hour, and the reaction was conducted at 70°C for 8 hours to complete the blocking reac- 
tion. 

The effective isocyanate group content in the blocked polyisocyanurate was 4.4%. 
25 The curing rate was examined In the same manner as in Example 45. The results are shown in Table 

16. 
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Table 16 





Examole 45 


Examole 


Examole & 


Examole 48 


Comoosition 










Diocjcea poxy— 
isacy an urate 


35 g 


40 g 


16 g 


15 g 


Polyester polyol* 1 


10 g 


10 g 


10 g 


10 9 


Lurino test 










90°C x 15 min 


X 


A 






100°C x 15 min 


o 


O 


X 


X 


120°C x 15 min 


® 


© 


o 


o 


140°C x 15 min 




© 


® 


© 


200°C x 5 min 


® 


© 


© 


@ ! 


Foaming 


None 


None 


None 


None 


Coloring 


None 


None 


Hone 


None 


Odor 


None 


None 


None 


None . 



*ls Polyester polyol 

¥-52-13 , manufactured by Asahi Denka, OH values 56 



*2i Curing test 

The sample was dipped in acetone, and the change 
in the state of the coating layer was observed. 

(3) s No change 

O 5 No substantial change 

A : Swelled 

X i Dissolved 



Conventional blocked polyurethanes require a high temperature and long time treatment for cross-link- 
ing. Whereas, the blocked polyisocyanurate of the present invention forms adequate cross-linking even at 
a low temperature. Further, under a high temperature heating at a level of e.g. at least 180°C, the cross- 
linkage will be formed in a short period of time at a level of 1 minute. Besides, even when heated at a high 
temperature at a level of about 200°C, it does not bring about phenomena such as coloring and foaming 
as in the case of the blocked polyurethane, and thus useful for blending with a thermoplastic material such 
as a polyvinyl chloride. 

The blocked polyisocyanurate of the present invention is useful as a coating material, an adhesive, a 
curing agent for an ink, plastics or rubber, a modifier for paper and fibers or an Impregnation treating agent 
(binder) for a wood and inorganic shaped product 
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Claims 



1. A plastisol composition comprising a vinyl chloride polymer, a plasticizer and an adhesion-imparting 
agent, characterized in that the adhesion-Imparting agent is a diisocyanate polymer blocked with an oxy ben- 
zoic acid ester or with an alkyiphenol and having an average molecular weight within a range of from 1,000 
to 10,000, and has an effective isocyanate content of from 0.03 to 1 % by weight 

2. The plastisol composition according to Claim 1 , wherein the diisocyanate polymer is a polymer of an 
aromatic diisocyanate. 

3. The plastisol composition according to Claim 2, wherein the diisocyanate polymer contains isocyanu- 
rate rings. 

4. The plastisol composition according to Claim 2, wherein the aromatic diisocyanate is tolylene 
diisocyanate or diphenylmethane diisocyanate. 

5. The plastisol composition according to Claim 1 , which contains an agent for promoting the dissoci- 
ation of the blocked polymer of the adhesion-imparting agent 

6. The plastisol composition according to Claim 5, wherein the dissociation promoting agent is at least 
one member selected from the group consisting of inorganic and organic compounds of an alkali metal, zinc, 
tin and lead. 

7. The plastisol composition according to Claim 1, which contains an alkali metal in an amount of not 
higher than 900 ppm relative to the vinyl chloride polymer. 

8. An undercoating material composed of a plastisol composition comprising a vinyl chloride polymer 
and a plasticizer as main components, wherein the plastisol composition contains a diisocyanate polymer 
blocked with an oxybenzoic acid ester or with an alkyiphenol and having an average molecular weight within 
a range of from 1,000 to 10,000, with an effective isocyanate content of from 0.03 to 1 % by weight as an 
adhesion-imparting agent 

9. The undercoating material according to Claim 8, wherein the diisocyanate polymer contains iso- 
cyanurate rings. 

1 0. The undercoating material according to Claim 9, wherein the plastisol composition contains an agent 
for promoting the dissociation of the blocked polymer of the adhesion-imparting agent 

1 1 . The undercoating material according to Claim 8, which contains an alkali metal in an amount of not 
higher than 900 ppm relative to the vinyl chloride polymer. 

12. A blocked polyisocyanurate having the formula : 



wherein each of X, Y and Z which may be the same or different is a residue of a diisocyanate compound 
devoid of the isocyanate groups, each of R 1 , R 2 and R? which may be the same or different, is a group selec- 
ted from the group consisting of Ct-Cjo alkyl, alkoxyalkyl, aryl, alkaryl and aralkyl, and n is an integer of 
from 1 to 10. 

13. The blocked polyisocyanurate according to Claim 12, wherein the diisocyanate compound is selec- 
ted from the group consisting of tolylene diisocyanate, diphenylmethane diisocyanate, xyiylene diisocyan- 
ate, naphthalene diisocyanate, 1,e-hexane diisocyanate, 1,10-decamethytene diisocyanate, lysine 
diisocyanate, 2,4,4-trimethyihexa methylene diisocyanate, 3-isocyanatomethyl-3,5,5-trimethylcyclohexyl 
isocyanate and 1,4-cyclohexane diisocyanate. 

14. A process for preparing a blocked polyisocyanurate having the formula : 



0 

II 




'OVo—C — tfE— X 
> — \ H 

oora 0 




<I> 
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\ Z UK—C—O-^O) 



CQOB? 



COOK? 



(I) 



wherein each of X, Y and Z which may be the same or different, is a residue of a diisocyanate compound 
devoid of the isocyanate groups, each of R\ R 2 and R 3 which may be the same or different, is a group selec- 
ted from the group consisting of CrC^ aikyi, alkoxyafkyl, aryl, aikaryf and araikyi, and n is an integer of 
from 1 to 10, which comprises : 

(A) reacting a poly isocyanate compound having isocyanurate rings with a compound having the for- 
mula: 



COOR 



(II) 



wherein R is a group selected from the group consisting of C^C^ alkyl, alkoxyalkyi, aryl, aikaryl and araikyi, 

(B) reacting a polyisocyanate with a compound of the formula li so that isocyanate groups remain, fol- 
lowed by isocyanuration, or 

(C) conducting the reaction of a polyisocyanate with a compound of the formula II and the isocyanuration 
simultaneously. 



Anspruche 

1. Piastisolzusammensetzung, umfassend ein Vinylchloridpolymeres, einen Weichmacher und einen 
Klebstoff, dadurch gekennzeichnet, da& der Klebstoff ein Diisocyanatpolymeres ist, das blockiert ist mit ei- 
nem Oxybenzoesiureester Oder mit einem Alkylphenoi und ein durchschnittliches Molekuiargewicht im 
Bereich von 1000 bis 10000 aufweist und einen effektiven Isocyanatgehalt von 0,03 bis 1 Gew.-% hat 

2. Piastisolzusammensetzung gemSR Anspruch 1, wobei das Diisocyanatpolymere ein Polymeres 
eines aromatischen Diisocyanats ist 

3. Piastisolzusammensetzung gema& Anspruch 2, wobei das Diisocyanatpolymere Isocyanuratringe 
enthalt 

4. Piastisolzusammensetzung gem§& Anspruch 2, wobei das aromatische DiisocyanatTolylendiisocy- 
anat Oder Diphenylmethandiisocyanat ist 

5. Piastisolzusammensetzung gemSS Anspruch 1, enthaltend ein Mittel, urn bei dem geblockten Poly- 
meren des Klebstoffs die Dissoziation zu fordem. 

6. Piastisolzusammensetzung gemaR Anspruch 5, wobei das die Dissoziation fordernde Mittel minde- 
stens ein Mitglied 1st, ausgew§hlt aus der Gruppe bestehend aus anorganischen und organischen Verbin- 
gungen eines Alkalimetalls, Zinks, Zinns und Blels. 

7. Piastisolzusammensetzung gemaB. Anspruch 1 , enthaltend ein Alkalimetall in ein er Menge von nicht 
Ober 900 ppm, bezogen auf das VInylchloridpolymere. 

8. Grundierschichtmaterial, zusammengesetzt aus einer Piastisolzusammensetzung, umfassend Vinyl- 
chloridpolymeres und einen Weichmacher als Hauptkomponenten, wobei die Piastisolzusammensetzung 
als einen Klebstoff ein Diisocyanatpolymeres enthSIt, das blockiert ist mit einem Oxybenzoesaureesteroder 
mit einem Alkylphenoi und ein durchschnittliches Molekuiargewicht Im Bereich von 1 000 bis 1 0000 aufweist, 
mit einem effektiven Isocyanatgehalt von 0,03 bis 1 Gew.-%. 
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9. Grundierschichtmateriai gemSB Anspruch 8, wobei das Diisocyanatpolymera Isocyanuratringe ent- 

halt 

10. Orundlerschlchtmaterial gemsa Anspruch 9, wobel die Plastisoizusammensetzung ein Mittel zur 
Fdrderung der Dlssoziation des geblockten Polymeren des Klebstoffs enthdlt 

11. Grundierschichtmaterial gemSB Anspruch 8, enthattend ein Alkallmetall In einer Menge von nicht 
fiber 900 ppm, bezogen auf das Vinylchloridpolymere. 

12. Blocklertes Polyisocyanaurat mit der Formel 



cook 1 



— C— ITH— X- 

II 
o 



0 

u 



— i — Z KH— C— 0-/0) 

I I D X — \ 



I 

I 

T — H"H — C 

II 
0 



U 
0 



COOK? (I) 



cooa? 



wobei jedes von X, Y und Z, die gleich Oder verschieden sein kdnnen, einen Rest einer Diisocyanat- 
verbindung ohne die Isocyanatgruppen 1st, jedes von R\ R 2 und R 3 , welche gleich Oder verschieden sein 
konnen. eine Gruppe 1st, ausgewShlt aus der Gruppe bestehend aus C^o-Alkyl, AJkoxyalkyl, Aryl, Alkaryl 
und Araikyl, und n eine ganze Zahl von 1 bis 10 ist 

13. Blocklertes Polyisocyanurat gemSfc Anspruch 12, wobei die DOsocyanatverbindung ausgewShlt ist 
aus der Gruppe bestehend aus Tdytendiisocyanat, Diphenyimethandiisocyanat, Xylylendiisocyanat, 
Naphthalinditsocyanat 1,6-Hexandiisocyanat, 1,10-Decamethylendiisocyanat, Lysindiisocyanat, 2,4,4-Tri- 
methylhexamethylendnsocyanat, 3-lsocyanatomethyI-3 f 5,5-trimethylc^clohexyldilsocyanat und 1,4-Cyclo- 
hexandiisocya nat 

14. Verfahren zur Herstellung elnes biockierten Polyisocyanu 




wobel jedes von X, Y und Z, die gleich oder verschieden sein kdnnen, einen Rest einer Diisocyanat- 
verbindung ohne die isocyanatgruppen ist, jedes von R 1 , R 2 und R 9 , welche gleich oder verschieden sein 
konnen, eine Gruppe ist, ausgewShlt aus der Gruppe bestehend aus Ci-20-Alkyf, Alkoxyalkyl, Aryl, Alkaryl 
und Araikyl, und n eine ganze Zahl von 1 bis 10 1st, umfassend : 

(A) die Umsetzung einer Polyisocyanatverbindung, welche isocyanuratringe aufweist, mit einer Verbin- 
dung der Formel : 



(ID 

COOH 
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wobei R eine Gruppe 1st, ausgewahlt aus der Gruppe bestehend aus Cj.^Alkyl, AJkoxyalkyl, Aryi, Alkaryt 
und Aralkyi ; 

(B) die Umsetzung eines Polyisocyanats mit elner Verbindung der Formel (II) derart, daB Isocyanat- 
5 gruppen verbleiben, gefolgtvon Isocyanuratbildung ; Oder 

(C) gleichzeitige DurchfQhrung der Umsetzung eines Polyisocyanats mit einer Verbindung der Formel 
(II) und der Isocyanuratbildung. 



10 Revindications 

1 - Composition de plastisoi comprenant un polymere de chlorure de vinyle, un plastrfiant et un agent 
conferant I'adherence, caracterisee par le fait que I'agent conferant I'adherence est un polymere de diiso- 
cyanate, bloque par un ester de I'acide oxybenzotque ou par un aJkyl phenol etayant une masse molecuJaire 

is moyenne se situant dans une plage allant de 1 000 a 1 0 000, et qu'elle a une teneur effective en isocyanate 
ailant de 0,03 a 1% en poids. 

2 - Composition de plastisoi selon la revendication 1, dans laquelle le polymere de diisocyanate est un 
polymere d'un diisocyanate aromatique. 

3 - Composition de plastisoi selon la revendication 2, dans laquelle le polymere de diisocyanate contient 
20 des cycles isocyanurate. 

4 - Composition de plastisoi selon la revendication 2, dans laquelle le diisocyanate aromatique est le 
tolylene diisocyanate ou le diphenylmethane diisocyanate. 

5 - Composition de plastisoi selon la revendication 1 , qui contient un agent pour favoriserla dissociation 
du polymere bloque de i'agent conferant I'adherence. 

25 6 - Composition de plastisoi selon la revendication 5, dans laquelle I'agent favorisant la dissociation 

est au moins un element choisi dans le groupe constitue par les composes mineraux et organiques d'un 
m6taJ alcaiin, du zinc, de retain et du plomb. 

7 - Composition de plastisoi selon la revendication 1, qui contient un metal alcaiin dans une quantite 
ne depassant pas 900 ppm par rapport au polymere de chlorure de vinyle. 

30 8 - Matiere de couche de base, constttuee par une composition de plastisoi comprenant un polymere 

de chlorure de vinyle et un plastrfiant en tant que composants principaux, dans laquelle la composition de 
plastisoi contient un polymere de diisocyanate, bloque par un ester de I'acide oxybenzoTque ou par un aikyl- 
phenol, et ayant une masse moieculaire moyenne se situant dans une plage allant de 1 000 a 10 000, avec 
une teneur effective en isocyanate allant de 0,03 a 1% en poids, en tant qu'agent conferant I'adherence. 

35 9 - Matiere de couche de base selon la revendication 8, dans laquelle le polymere de diisocyanate 

contient des cycles isocyanurate. 

10 - Matiere de couche de base selon la revendication 9, dans laquelle la composition de plastisoi 
contient un agent pour favoriser la dissociation du polymere bloque de I'agent conferant I'adherence. 

1 1 - Matiere de couche de base selon la revendication 8, qui contient un metal alcaiin dans une quantite 
40 ne depassant pas 900 ppm par rapport au polymere de chlorure de vinyle. 

12 - Poly isocyanurate bloque ayant la formule : 
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dans laquelle : 

- chacun panmi X, Y et 2, qui peuvent etre identiques ou differents, est un teste d'un compose diisocyanate 
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depourvu des groupes isocyanate, 

- chacun parmi R 1 , R 2 et R 3 t qui peuvent etre identiques ou differents, est un groupe choisi dans le groupe 
constitue par alkyle en CVCg,, alcoxyalkyle, aryle, aikaryle et aralkyle, et 

- n est un entier allant de 1 a 10. 

1 3 - Polyisocyanurate bloque selon fa revendicatlon 1 2, dans lequel le compose diisocyanate est chofsl 
dans le groupe constitue par le tolylene diisocyanate, le diphenylmethane diisocyanate, le xylylene diiso- 
cyanate, le naphtalene diisocyanate, I'hexane diisocyanate-1,6, le decamethyiene diisocyanate-1,10, le 
lysine diisocyanate, le trimethyl-2,4,4 hexamethylene diisocyanate, l'isocyanatomethyl-3 trimethyl-3,5,5 
cyciohexyie diisocyanate et le cycJohexane ditsocyanate-1.4. 

14 - Precede de preparation d'un polyisocyanurate bloque ayant la formule : 



dans laqueOe : 

- chacun parmi X, Y et Z, qui peuvent etre identiques ou differents, est un reste d'un compose diisocyanate 
depourvu des groupes isocyanate, 

- chacun parmi R\ R 2 et R 3 , qui peuvent etre identiques ou differents, est un groupe choisi dans le groupe 
constitue par alkyle en (VC20, alcoxyalkyle, aryle, aikaryle et aralkyle, et 

- n est un entier allant de 1 a 10. qui comprend l'op6 ration consistant a : 

(A) faire reaglr un compose poiyisocyanate ayant des cycles isocyanurate avec un compose ayant la 
formule : 



dans laquelie R est un groupe choisi dans le groupe constitue par alkyle en Ci-C^O, alcoxyalkyle, aryle, 
aikaryle et aralkyle, 

(B) faire reagir un poiyisocyanate avec un compose de la formule (II), de sorte que les groupes isocyanates 
restent, en faisant suivre par une isocyanuration, ou 

(C) conduire simultanement la reaction d'un poiyisocyanate avec un compose de la formule (II) et I'isocya- 
nuration. 




CCOE 2 



(I) 
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